Specialized computer technology software for synchronous/asynchronous communication and collaboration for writing has evolved to support features of orality in a virtual space. Historically, the tools of writing from the simple pencil to the advanced word processor have distanced the writer from the audience. Today's technology, however, has evolved to allow for simultaneous and instantaneous written communication over space and time through the internet or intranet multimedia publishing station, which has placed the writer and the reader in the here and now. This technology makes possible interactions occurring on screen while a writer works toward shaping the ideas and structures of evolving discourses. With the blending of the ethos of writers in the writing and production of texts through these highly complex technologies, it becomes evident that the writing technology is not a neutral tool. Rather, this technology is one that educators need to fully consider for its role in composing processes, communication, and textual production.
Writers in computer writing classes using networked environments like Aspects, Common Space, or other kinds of Internet Relay Chat (IRC) environments can engage in synchronous (i.e., real time) or nearly simultaneous dialogue or chat while they are creating texts. This kind of interaction ideally engages the writer in active participation, provides reinforcement and feedback, and moves the writer to reflective thinking about the interaction, evolving text, and response of the reader. The simultaneous interaction and instantaneous feedback, intended to support a writer's needs, unfortunately might unintentionally intrude upon the writer's thoughts, hindering an individual's thinking and writing processes. This intervention might distract the writer and interfere with a natural and intuitive process of writing. Educators need to be cognizant of the advantages and disadvantages of online writing and the rhetorical purposes of the software that allows for collaboration. Ethical dimensions, such as teaching for tolerance, identifying processes that move toward understanding consensus and "dissensus" among collaborators and their roles in forming knowledge, and recognizing writing as a social act as much as a representation of logical thought needs to be integrated into classroom pedagogy.
As an effect of participating in these open writing environments, consciousness about who we are, where we exist, when and how we communicate, what we know, how we know, who owns ideas, and even who assumes responsibility for authorship is changing. We have come to rely on technology to facilitate communication by carrying messages about what we think, how we think, and what we think is important. Technologies historically have "channel[led] the writer's consciousness enabling and encouraging some types of communication and discouraging others" (Porter, 1998, p. 9) . Today networked technology allows for negotiation and collaborative processes that blend the voices and ideas of multiple writers into single texts (Bolter, 1991; Heim, 1987; Ong, 1982; Porter, 1998; Sullivan, 1991) .
Because the technology allows for a full rhetorical range of shared writing-thinking on-line, sharing ideas through chats, constructing texts, and editing them synchronously-educators need to understand when to integrate the digitized collaborative tool to facilitate the writing process, how to foster ethical use of the technology that continues to respect the rights of the individual, to understand and instruct the principles and processes of promoting positive group relations, and to critically assess the outcome. Today's highly complex writing tools supporting the open writing environment represent a construct of writing and thinking that emphasizes social processes.
Writing Technologies Shift Consciousness
Major shifts in consciousness have been evident through examination of literate traditions. Human consciousness shifted when orally based cultures began to value textuality (Edwards, 1991; Ong, 1982) . The interior consciousness of individual writers, captured in the words bound in texts, made the inner self of the writer exterior to readers. So, too, the concept of community has broadened beyond the intended receiver of the message found in the face-to-face interaction of an orally based culture. Even though the identity of the community broadened and the voice of a thinker could be heard among communities across time and space through the technology of the printed word, controls were set by the technology and its processes of publication. The ethos of the writer, the aggregate of the writer's values, beliefs, assumptions, and worldview, was trusted by the community of readers and valued by those in control of the text production processes. Knowledge and its dissemination were mediated by the authority of text production processes that has influenced our understandings of who we are.
Over time, our consciousness about what is known has been altered. Through textuality we have come to understand individuals from the past and remote locations. Their words live on and continue to disclose their human condition, shaping our contemporary understanding of humankind in relation to the views of others. However, we have shifted to an age of intertextuality, in which our understandings of who we are have been shaped by our interpretations of past events, influenced by global communities, and made closer by internet technologies. Types of interactions, seemingly impossible before the invention of new technologies, have worked toward shaping expectations about human potential and redefined awareness of who we are.
Writers in open writing environments no longer think of themselves as constructing knowledge in isolation. Texts which are written, read, and interpreted in the digitized medium reveal evidence of this altered consciousness of self in relation to others (Edwards, 1991; Herrmann, 1991; Ong, 1982; Smith, 1991) . The ethos of the writer is subtly shaped through verbal interactions by the diverse community of readers. An individual's ideas can now be projected globally and made more visible to a wide variety of readers when the shared signs and symbols are understood and valued.
Rhetorical aspects of singular texts constructed by multiple authors in open writing environments represent the fusion of mental processes of plural authors, making exterior what they have internally constructed and negotiated through collaborative processes. Multiple boundaries begin to blur-boundaries of time and space, of writers'views as individuals in a society, culture, or sub-culture-as possibly do the hierarchical, sequential ordering of patterns for reading text, as in cyberspace narratives. However, through these processes individuals need to identify a commonality. Collaborative, digitized text may become fluid, malleable, and subject to the effects of ongoing revisions. Under these conditions, the writer and the reader need to be conscious of text transformations to critically examine the document in relation to its purpose, publication processes, and the nature of its truths.
Through creative expression and the technologies to support visions of postmodern stories, writers have been allowed to represent complicated narratives with tangled webs of meaning. This new system allows for a break from the traditional construction of a thesis with a beginning, middle, and end. The technology has begun to reshape our sense of textuality-its shape, un-derlying structures, and series of options for constructing meaning. Our sense of what we define as the canon for this postmodern genre, our sense of who determines the authority in texts, our sense of criteria for determining the quality of these texts, and our sense of how to begin reading these texts each challenge the trust associated in the printed word and its author in the culture of this virtual age. Although the technology has empowered and liberated authors, with it has come a new consciousness about the uses of visual signs and symbols that are redefining literacy.
Attributes of computer technology software contribute to the individual's thinking about writing processes and the representation of self in the design of finished text. Software applications have evolved in the past decade by integrating all aspects of the composing processes of writers to allow for generating ideas, sequencing processes, listing, outlining, presenting, organizing, and even allowing for nonlinear presentation of information such as narratives in cyberspace (Klein & Moran, 1991; Kramer & Bernhardt, 1996; McDaid, 1991; Moulthrop, 1991; Selber, 1994; Smith, 1991; Tovey, 1996) . When used in open writing environments, the computer technology tools begin to affect the reader's expected outcomes of written text. The process of reexamining one's thoughts and written expression has been facilitated by the design of userfriendly word processing programs with tools like grammar, spell checks, visual templates, and graphics. With these software attributes, the critical readers assume that the appearance of the document reflects the quality of reasoning.
Consciousness about availability of instruction has also shifted to a new way of thinking; instruction occurs as a resource in time, not in space. Computer technology and software applications have extended the instructional environment to include virtual on-line writing and learning centers (OWLs) and composition classes delivered through distance learning technologies (Taylor, 1996) . Software has been designed to support individual tutorials and to facilitate on-line group feedback sessions. Activities include strategies to elicit students' thinking in chat rooms or dialogues that facilitate feedback strategies for revising text. This technology has cultivated students' expectations and, in some cases, demands for immediate responses.
Computer-mediated communication has necessitated a set of new rules of engagement. These changes may begin to radically alter our use of language, our historical perspective, and issues of personal identity. Students as authors and teachers as educators need to understand the range of communication skills, critical thinking, and procedural knowledge necessary for fostering a cooperative learning environment that nurtures the writing process. These elements mediate our thinking, thus affecting our consciousness.
Cognitive Views of Learning
Cognitive psychologists posit that learning is an internal process. Generally, they recognize that individuals who are active participants in their own learning processes actively organize information in unique ways, associating and linking new ideas with existing schemata. However, three prominent cognitive perspectives reveal differences in instructional methods based on interpretations about how individuals learn. One theory posits that knowledge is a fixed body of information to be acquired, another presents the view that knowledge changes through interactions with one's environment and information, and yet another proposes that knowledge is constructed within a social setting. Each theory of cognition recognizes that learning is somewhat of a constructionist/constructivist process, yet differences are delineated within the role of the teacher, student, and peers during the learning process, the kinds of pedagogical processes applied, the types of assessment, and the relationship of the pedagogy within the institutional context.
When recognized as a fixed body of information that individuals acquire, knowledge explicitly delegates the teacher as the authority figure who disseminates information. In this view of learning, commonly recognized as the Information Processing Model, there is stimulation from an external source, usually the teacher. Prior knowledge of the learner plays an important role in the dissemination process. Learning includes guided and directed inquiry toward specific learning outcomes while the student actively processes the information. The learner is thought of as a strategic engineer, organizing and reorganizing information to be remembered. In this view, the role of peers or the interaction with them is de-emphasized, and the learning process is directed toward a product. This model does not foster active engagement in social learning processes, but it does foster consciousness of what, how, and when to use information or procedures, thus contributing to a student's active application of knowledge or processes in other contexts. Even though educators may criticize this strategic learning as simply valuing facts and rote memorization, the pedagogy has relevance in certain learning conditions. The second constructionist/constructivist perspective, based on Piaget's (1928) theory of active learning, recognizes how knowledge is developed through the process of active participation. This process recognizes the active construction of knowledge or reconstruction of prior knowledge. The teacher acts like a guide, facilitating the learning process, listening to a student's ideas, and documenting thinking processes and conceptions of the problem to be solved. The role of the teacher is to provide opportunities and challenges during the learning process. Learners manage their own learning process through active experiences. The emphasis in this learning environment is on how the learner constructs the problem-solving process as much as on the product or evolving discourse. Educators focus on understanding an individual's progress during the process. Peers and interaction with others can stimulate the learner's thinking process through questions and discussion, although the emphasis is not on creating a social setting for learning. Educators respect the learner, having confidence that what the learner constructs will have meaning to him or her. Consciousness is contextual and learning is exclusive to the individual, emphasizing that much of what is learned is domain specific.
According to Vygotsky's (1978) perspective of cognitive development, however, knowledge values what is acquired through the social setting or what is constructed based on what participants contribute. Learners actively construct knowledge that is generated through socially constructed opportunities. Within the social setting, information is viewed as knowledge that is generated and understood by participants. This information may entail prior knowledge, reconstructed knowledge, or knowledge generated for the social situation. In this model, collaboration is highly valued, and as learners interact with others, information is acquired about norms and values of the group process. The teacher can be a facilitator, guide, or coparticipant of the process. The goals of this model are for teachers and other participants in the process to recognize the learner's zone of proximal development, to negotiate appropriate scaffolding, or to develop learning activities that activate a student's mental processes through social interactions. Peers are an essential component of this interaction where individuals actively coconstruct knowledge with others and themselves and provide reciprocity by asking questions, explaining, and providing help. Learning is reflected in the behaviors of the learner and the other group members (Woolfolk, 1997) .
The outcome for each of these views about the learning process requires active thinking, shared knowledge in the process of learning, and degrees of interpersonal, intrapersonal, and group communication processes. In each of these constructivist/constructionist views of learning, consciousness about learning is valued. Consciousness is defined as an individual's understanding of his or her accomplishments, an awareness of acts, agents, and agencies that have contributed to the learning process, besides developing his or her tolerance for other group members' learning and thinking processes; similarly, the group members in the interaction develop understanding and tolerance for the learner.
The computer can facilitate the social construct of knowledge as a tool that invites active learning and thinking, sharing knowledge, and the coconstruction of learning processes. Ideally, the technology facilitates the desire to understand others. However, computer technology is a tool that fosters complex social interactions that have yet to be fully verified. Before understanding and applying theories, an understanding of collaborative writing is needed, and models to support varied collaborative processes in highly complex networked environments need to be proposed and explored.
Social Cognitive Views of Collaborative Writing
Collaborative writing represents the efforts of group members to write together. Additionally, in a collaborative writing model, shared knowledge and responses among group members about individually written texts throughout all phases of the writing process are considered. Typically, the writer receives peer feedback through discrete stages of draft production both before and after text is written. Composition theorists have identified how learners provide feedback during these planning, drafting, and revising stages of the writing process (Elbow & Belanoff, 1989; Spear, 1988) . Corso (1991) examined how group members consider and respond to different social styles as defined by their levels of assertiveness and responsiveness in verbal interactions during small-group collaborations. She attempted to trace the effects of these exchanges on quality of written texts generated by students without using networked writing environments to support collaborations or electronically archived dialogues of participants and their written products. In collaborative learning practices, instructors assume Corso, Williamson / THE SOCIAL CONSTRUCT OF WRITING AND THINKING 35 that shared responses among group members often reflect the quality of a learner's interaction as well as the quality of an outcome (Bruffee, 1984 (Bruffee, , 1986 Elbow & Belanoff, 1989; Gebhardt, 1980; Hawkins, 1976; Macrorie, 1985; Spear, 1988; Trimbur, 1989) .
Studies in educational psychology also indicate that the nature of a learner's participation influences his or her learning and performance (Webb, 1987) . Studies also confirm Vygotsky's (1978) cognitive developmental theories about a close connection between language and thought processes. It has been shown that increased verbal interactions among learners during the learning processes develop higher order level thinking skills (Gagné & Smith, 1962) . In addition, studies reveal that increased verbalizations during the writing process stimulate the development of an individual's metacognition and internal locus of control (Flavell, 1985; Moffett, 1981 Moffett, , 1983 . When a student becomes aware of his or her writing as an extension of thought, then the internal locus of control develops and a student begins to understand that writing is a process that he or she can control.
By creating an environment where collaboration is an essential component to writing, individuals can share knowledge, raise questions, and model others' thinking and writing processes in a less threatening or less isolated environment. Effective instructors teaching in a workshop environment often encourage learners to read their text aloud, thus encouraging participants to constructively criticize each other's written discourse by developing their abilities to discuss, ask questions, and offer suggestions for revision. The ideal goal, it is believed, is to have writers become their own best critics by developing a critical stance. Effective strategies for these workshop approaches to teach writing often include instruction and application of varied verbal interactions for feedback about the evolving text (Elbow & Belanoff, 1989; Lunsford & Ede, 1990; Spear, 1988) . Strategies to support a process-managed writing course range across five kinds of interactions: reader responses, peer critiques of ideas and drafts, groups of individuals working together in writing groups, shared writing projects or shared authorship of text, and peer tutoring in classrooms and writing centers (Trimbur, 1985) . Additionally, processes for managing and assessing group projects are needed.
In addition to pedagogy that supports each of the five kinds of interactions, computer software programs support a variety of these types of social interactions, but educators in the mainstream need special training about their procedural use and pedagogical application. A software program that has been used successfully in some college writing programs has been Aspects, which supports synchronous and asynchronous interchanges during cooperative writing environments. In these contexts, instructors typically plan for careful selection and integration of computer technology that supports a collaborative process of writers negotiating meaning with readers during the writing process. Research about collaborative processes indicates how developing empathy and trust and bridging diverse ranges of language and communication styles among members during group work, whether in the networked computer environment or in the class with face-to-face verbal interactions, needs to be better understood in relation to construction of texts and identities of authors (Elbow & Belanoff, 1989; Lunsford & Ede, 1990) . Social conventions of group processes include how learners listen to and process information, how they listen to others and begin to negotiate understandings, and how they proceed to construct the written discourse.
As a consequence of effective dialogue during collaborative feedback sessions, individuals develop critical insights about revision plans and rhetorical aspects of the emerging digitized text. The quality of the dialogue (spoken or digitized) may challenge students to think about topics from multiple perspectives; through such interactions, the quality of the written product often changes.
To represent fairly the effects of the networked technology for writing, in some instances discourse may be compromised as an effect of collaborative processes, for the multiauthored digitized text represents the fusion of voices in a multivocal product. With processes that represent compromise and negotiation, the unified text could tend toward incoherence, or rather, a new construct of what is defined as coherent. If not enough time and energy have also been set aside to move participants toward consensus, writers could feel disempowered. Timing for varied types of writing heuristics and interventions would have to be considered by the instructor to facilitate writer participants' "flow states" (Csikszentmihalyi, 1996) and to minimize the potential conflict.
Creative thinking about a problem often requires distraction from devoting full attention to the task or problem at hand by engaging in a semiautomatic activity like walking, driving, or swimming; the thinker needs to leave the writing processes (networked or not) "to make connections among ideas below the thresh-36 BULLETIN OF SCIENCE, TECHNOLOGY & SOCIETY / February 1999 old of conscious intentions" (Csikszentmihalyi, 1996, p. 138) . Moving to closure about ideas too soon in networked environments, as in other collaborative arrangements, may prove disruptive to original thinking. An instantaneous and simultaneous production of text in a synchronous writing environment could eliminate a multiple revision process by allowing for an immediate intervention of a reader during the generation of the text. It could also lead to a dissonant text, one that reflects a compromise of ideas in an editorless environment, one that empowers and represents divergent voices of group members, or one that moves to closure too soon to satisfy expediency. These consequences of collaborative processes are not created by the technology; they are only made more visible and now can be archived as text to make explicit the quality of the social engagement from planning through editing to production.
Theories about writing as a collaborative process make explicit the values of social interaction that require time and instruction on roles and processes of the group. Composition theorists have identified a variety of strategies for assisting writers through workshop sessions with different goals: shared response groups as consciousness awakening (Elbow, 1981; Elbow & Belanoff, 1989; Macrorie, 1985; Moffett, 1983) , meaning making (Berthoff, 1981; Bruffee, 1984 Bruffee, , 1986 Flower, 1994; Gere, 1987; Harris, George, Hult, & Killingsworth, 1989; Lunsford & Ede, 1990; Spear, 1988; Trimbur, 1985 Trimbur, , 1989 , and community building (Bruffee, 1984 (Bruffee, , 1986 Gebhardt, 1980; Gere, 1987; Hawkins, 1976) . These student-centered environments reflect the intellectual growth that writing instructors hope will occur during group processes for writing. Creating workshop atmospheres in classroom environments enables learners to view themselves as writers who are constructing meaning. The instructor is transferring responsibility by giving the learner a negotiated authority for the text. This relinquished authority of the instructor helps to establish a student's role as an active learner (Spear, 1988) . To achieve this goal, collaboration can be viewed as a developmental sequence of communication processes; the networked environment cannot only facilitate processes to support collaboration, but it can archive the history of dialogues and interactions as evidence of active engagement of learners as coparticipants in the construction of knowledge.
Typically, peer response groups in classrooms or through networked technology meet with group members to help each other revise their writing. During these sessions, individuals read their papers aloud, having others offer suggestions, and/or participants ask questions to help improve each other's evolving text. Spear's Sharing Writing (1988) describes how the range of feedback (supporting, challenging, editorial) taps into communicative situations or verbal responses that attend to the emotional and developmental needs of writers at different times during the writing process; knowing when to apply these three types of feedback is important for maintaining trust among members of the group. Trimbur (1989) identifies how group members need to listen for dissensus to understand differences during the collaborative processes. This respect for difference also shows a degree of sensitivity to others and ideally fosters trust. Elbow and Belanoff (1989) suggest five categories of responses: sharing, descriptive responding, analytic responding, reader-based responding, and criterion-or judgment-based responding. For each of these sessions to be successful, the need to understand appropriate occasions for their application is essential. Group members also need to learn how to attend to what others say, participate freely, respond directly, negotiate differences, and interplay rhetorically. Communication becomes an important factor in conveying and generating ideas. Gere (1987) emphasizes that the effectiveness of the written text depends upon the student's being an active participant through all stages of collaborative processes.
Challenges Posed by Collaborative Processes in Networked Writing Environments
Educators in composition studies and rhetoric are faced with a threefold challenge posed by technology and the perspective of cognitive psychologists who advocate the cognitive development of learners. They need to remain aware and critically examine how the technology supports the goals of learning in a writing course and/or program; to understand how technology redefines learning processes, thinking processes, and roles of learners and the instructor; and to understand how technology is changing the delivery and style features in written documents.
A cognitive developmental approach to writing is supported by the social cognitive perspective (Flower, 1994; Moffett, 1981) . Cognitive psychologists (Brown, 1978; Flavell, 1981; Gardner, 1993) posit that individuals must be active participants in their learning. This active participation implies that learners are actively organizing information in unique ways that as- (Zimmerman, 1994) and coconstruction of knowledge occurs (Pressley, Hogan, Wharton-McDonald, Mistretta, & Ettenberger, 1997) .
With computer technology to support collaborative processes in communication, models of shared writing processes are evolving. Typically, writing models depict the individually written text authored by a single writer. The final product often evolves from many revisions, feedback from others, and discussion about social discourses and conventions. Even after these collaborative writing processes that integrate the feedback of other readers, the text continues to be perceived as a product of the thinking processes of the single author, and often is evaluated as such (Gere, 1987; Spear, 1988) . Another model of collaborative writing depicts varied processes of multiple writers producing a single text (Lunsford & Ede, 1990) . In either situation, networked technology allows for synchronization, so multiple writers can contribute, manipulate, and generate a single text instantaneously and simultaneously. Those who teach writing need to understand how the technology functions and intervenes during both kinds of collaborative processes. Both models for collaboration (synchronous and asynchronous) support a constructionist/constructivist view. For each model, educators need to consider how the role of individuals, combined with their communication styles during group work, contributes to the generation of ideas and evolving texts. How the networked writing tool facilitates these processes needs to be understood and critically examined. Ways for empowering educators to manage records for archiving dialogues, drafts, responses, and writers' reflective thoughts need to be considered if educators truly wish to discover how verbal interplay supports learning and the development of texts. Porter (1998) explains how the technology does not remain neutral through these processes:
The computer, in its variety of technological forms, influences the consciousness of the writer and shapes both the production and reception of the message, allowing for (and restricting) social relations, influencing the writer's view of communication and writing, enabling (and constraining) certain writing practices. Writing both as a textual product and as a process of composition is dramatically altered in the electronic environment of the computer. (p. 9)
To understand these implications, models of collaboration, negotiation, and communication are needed to help educators facilitate appropriate applications of asynchronous and synchronous writing environments through computer technology. Additionally, educators need to become aware of the historical, social, and ethical implications of the teaching environment that supports collaborative writing processes. Understanding collaborative processes and how technology facilitates or disrupts the development of discourse raises the following questions about processes of writers:
1. How is the flow state of the writer's thinking interrupted by premature intervention or closure? 2. How are the processes for mediating conflict, supporting effective dialogue, and allowing for generating ideas integrated into the networked environment? 3. Can the need for time and space to nurture flow states be built into the networked environment? 4. How can strategies for synthesizing divergent ideas into coherent texts be developed? 5. How can procedures for reducing writing apprehension and anxiety, as defined by Daly and Miller (1983) , be built into the environment? 6. How is attention to the finished production or delivery of a text interacting with the meaningmaking capacity of a writer initially thinking on-line?
These questions about the types of environments and their effects on writers need to be considered as researchers begin to identify collaborative processes in networked writing environments, and as educators work toward implementing cooperative learning and active learning pedagogies. Researchers need to understand models that depict different collaborative 38 BULLETIN OF SCIENCE, TECHNOLOGY & SOCIETY / February 1999 writing processes in the asynchronous and the synchronous writing environments, and to delineate how authority in the classroom changes and collaborative processes for generating text differ. Implications about the roles of the instructor and the learners in relation to knowledge production also vary for each model.
Two Models for Collaborative Writing:
Asynchronous and Synchronous
Asynchronous Model of Collaboration in a Networked Environment
One such tool promotes asynchronous communication. Asynchronous denotes "correspondence that does not take place in 'real time,' meaning that the activities of composing, sending, receiving, reading, and responding to messages [or feedback] each occur discretely, in separate spaces of time" (Taylor, 1996, p. 12) . One type of an asynchronous process approach is shown by an individual writer engaging in feedback sessions with the teacher and selecting information from varied resources. The knowledge component of this asynchronous model includes prior knowledge of the writer, understanding the rhetorical goals, purpose and occasion for the written document, consideration of the discourse and social conventions of the audience as a reader, and feedback from the instructor as a means toward self-regulating awareness about the evolving text. The writer may have access to computer technology as a resource, but technological resources for communicating shared responses may not be available through a networked system. Also, in this model, individuals typically rely on their perceptions and experiences to filter the message of the media, or they must rely on their instructor (the authority figure) to help them understand and interpret the message. The finished text represents the student's independent efforts, a process approach to writing that encourages the learner to be more self-interested in the finished product albeit having less authority than in other constructivist models.
Although the asynchronous model encourages dialogue or some discussion between writer and instructor, the verbal interaction that effectively stimulates cognitive and metacognitive growth may not be present. During these interactions, the instructor, aware of the student's product of learning, may not be aware of the student's thinking processes (Mevarech, Stern, & Levita, 1987) . Writing involves thinking processes that are holistic, recursive, multifaceted, complex, critical, and creative (Moffett, 1981 (Moffett, , 1983 Worsham, 1992) . The process of articulating thinking helps learners make adjustments to their thinking (Cazden, 1986) . As students become aware of their thinking processes, they begin to monitor their own problemsolving strategies (Costa & O'Leary, 1992; Flower, 1994) .
With the emphasis in this asynchronous model on whether or not the student has understood the information, the instructor has not focused on how the student is learning. Without this understanding of the student's prior knowledge, experiences, and resources, including how the student constructs the problems and goals of the task and how the social and discourse conventions affect the way the student defines the problem, the instructor may not be asking the right types of questions. Without this understanding, the instructor fails to empower students for independent learning, characterized by self-awareness and self-management (Paris & Winograd, 1990) .
In the asynchronous model of collaboration, instructors may not be encouraging effective process strategies, including read-aloud protocols to encourage the writer to listen to their written work, to question unclear passages, to listen to their own inner voice, to listen for the gaps between what they intended to express and what they had written, and to articulate difficult ideas that they may have been thinking but have not yet entered into the digitized text. In fact, writers may not be exchanging essays with their peers for fear of plagiarism within the institution or hurt feelings through the interactions of shared responses. In an asynchronous model, learners may not have a sense of authority over their written text or assume pride or responsibility for their writing. What may be occurring in this model is the learner's sense of minimal control over ideas and processes; they may only communicate what they perceive the instructor as valuing (Bruner, 1993; Spear, 1988 ) (see Figure 1) .
The Synchronous Model of Collaboration in the Networked Writing Environment
The synchronous model depicts students who are explicitly constructing knowledge together rather than reproducing or regenerating what is already known (Bruffee, 1984 (Bruffee, , 1986 ). Emphasis on instruction shifts to the student's capabilities from what is already known to the actual construction of knowledge through verbal interactions among group participants that serve as scaffolds guiding each student's learning Corso, Williamson / THE SOCIAL CONSTRUCT OF WRITING AND THINKING 39 beyond Vygotsky's (1978) "zone of proximal development." With this shift, educators need to understand how instructional strategies need to be designed.
Instructional design in the synchronous model requires an understanding of negotiation and collaborative processes, and procedural awareness for managing the flow of information in the networked or internetworked environments. As Spear (1988) and Elbow and Belanoff (1989) explain, collaborative processes of shared responses enable writers to help each other take control of their own writing processes. Theorists in composition studies have made explicit the importance of a developmental process of communicating responses and providing informative, constructive feedback through different types of peer group interactions (Elbow & Belanoff, 1989; Gebhardt, 1980; Hawkins, 1976; Macrorie, 1985; Spear, 1988) . These verbal interactions that contribute to intellectual and social development ideally are reflected in the development of ideas in the written text. Writing externalizes thought, thereby allowing the thinkerwriter the opportunity to reconsider, clarify, or revise the text. Through these peer group interactions, students begin to discover what they want to write and how best to express mental representations. The synchronous model reflects the instantaneous, simultaneous production of text by many authors in either a singular text or numerous papers by individuals whose ideas have been informed by collaborative processes.
Computer technologies for the first time provide the opportunity for many authors to contribute simultaneously on one text. This coauthored text represents integration of different thinking processes, perceptions of social discourse, and of meaning-making itself. Learners can manipulate, delete, contribute, question, and reconstruct the text simultaneously. The final product reflects not one authorship or an individual authority, but an amalgamate of ideas and quite possibly different writing styles, as suggested by Lunsford and Ede (1990) in their research.
The negotiation that evolves during the writing process may invite initial anarchy, a heteroglossia of voices contributing to a lack of a unified thesis or incoherence across chunks of text-but a structured approach to ongoing peer response processes ideally creates scaffolds for participants in the networked writing environment to maneuver through processes of active listening, paraphrasing, questioning, and responding constructively. This continual play of verbal interactions stimulates active thinking processes for readers and writers; the processes encourage readers to raise questions about how other individuals think, to clarify ideas and social conventions for discourse production, and to accept or refuse feedback in the revision of the final text. These processes may be intense with individuals withdrawing at various times during the interaction; observation, modeling, and critical thinking continue beyond the immediate interaction. Eventually, the individual feels the need to contribute and re- joins the conversation to help clarify a point that they now realize how to communicate. In this instance, the writer's flow state would have been activated by his or her having taken time to develop a perspective on the task by temporarily distancing from the intense engagement in dialogue and text production.
Computer technology allows for the generation of text that represents the awareness of all individuals during the writing process. These texts may include divergent social discourses, perceptions, and interpretations of other text. Readers may find multiauthored texts full of convoluted ideas that become difficult to read. However, these texts represent the comingling of minds and the cocognition, or sharing of mental representations, that is evolving among individuals as they work together. The effects of many writers creating text simultaneously can only bring about a change of the cognitive development of individuals. As individuals grow cognitively, their consciousness eventually changes. If consciousness is the mental construction of the work that underlies attitudes and one's general perception of the world (Berger, Berger, & Kellner, 1974) , then computer technology in the synchronous setting produces text that reveals a cocognition. This polyglot, or multivocal written expression, will provide evidence of changing communication patterns and awareness of selves (see Figure 2) .
Attention to feedback in asynchronous collaborative environments has been identified as critical for activating language's meaning-making capacity. In the synchronous collaborative environment, educators need to instruct writers when to apply techniques for intervening-at least Elbow and Belanoff's (1989) five kinds of feedback and different types of workshop and conference arrangements and collaborative techniques.
Learning Communication Processes in Networked Environments
Through specialized software, such as Aspects and Common Space, it has been possible for a collaborator to read and respond to a writer's emerging text at the point of each word's utterance or appearance on the screen. The writer and reader can be separated over great distances, yet the reader can enter into the creation of the text with or without the writer's permission, given certain levels of edit and control. The software that allows for this capability for classroom applications and even distance learning resituates an oral tradition in the collaborative writing processes at the moment that ideas are taking shape in the digitized form. Educators need to observe how the technology works toward supporting the goals of the interaction. Because the technology allows for collaborative processes similar to face-to-face interactions, students need to learn constructive feedback techniques, tolerance for difference, and negotiation strategies for the emerging digitized text. This kind of instantaneous, simultaneous response situates the digital text closer to the person's sense of identity in ways similar to words in orally based cultures. This shift to more oral-based features of writing may be perceived as intrusive, negating the view of the individual writer's authority and possibly initially adding anxiety and apprehension to less self-confident writers. Yet effects of such collaboration, especially in internetworked writing environments, have been theorized about as having positive effects on consciousness, allowing for writers to consider alternative perspectives and giving voice to otherwise marginalized populations (Moulthrop, 1991; Smith, 1991) . This acknowledgment of other views and consideration of other perspectives compel the writers to redefine where the ideas, power, control, and identity of the text are situated and to negotiate the ethos of the writer in the postmodern world.
Mind Tools That Foster Writing as Visual Design
The sophistication of the computer technology software allows individuals to generate text in more aesthetically appealing products that show the writer's awareness of visual design in the electronic writing environment. With user-friendly features in word processing programs, student writers have been creating documents with iconic images and chunks of white space for reader-friendly texts that convey supratextual design features. Kostelnick (1996) explains that this type of design includes "global, top-down visual elements-textual, spatial and graphic-that orient [the reader] perceptually and rhetorically when we encounter a document" (p. 9). These features, typically found in informational writing, news articles, and scientific, professional, and technical reports, create clarity and focus for the reader. Sophisticated desktop publishing features have also become tools for the typical college writer that make possible creating a text that appears camera-ready for publication (Kramer & Bernhardt, 1996; Tovey, 1996) . Proper use of these design options demonstrates an understanding of objects and signs as part of the discourse's integral meaning. These aesthetic features of the digitized word may affect the writer in ways beyond the stereotypical view that the discourse features simply package ideas well. Choices about visual rhetorical features of the text challenge the writer to think creatively about topics, and to imagine the needs of the reader beyond simply understanding the text. Like professional writers and communication specialists, student writers have specialized tools available to them in their writing environment; with these tools, they can blend professional discourse features with those appropriate to the reader.
These style and format features may remove the writing anxiety that some writers experience during writing in regard to surface errors in their text, and/or structure and arrangement of information. These style features also generally work toward improving the writer's attitude toward revision processes. For writers who struggle with choices about spelling and sentence structures, research suggests that the technology lessens this anxiety and instills a sense of pride and motivation in the writer (Hawisher, 1986 (Hawisher, , 1988 (Hawisher, , 1994 . The computer's capacity to elicit words from basic writers, who with pen and paper struggle to express ideas and in fact struggle for ideas, has been acknowledged.
Templates for specialized formats make possible the writer's attending to information to be arranged in a document that has an expected visual appearance. Before the pervasiveness of the digitized word, in entry-level college writing classes many students paid minimal attention to the delivery and style choices of their texts. They did not seem to see their texts as a representation of themselves. Integrated style features in computer technology now, however, prompt writers to attend to features of the finished product while they are writing or even before they begin to generate text; ongoing editing or proofreading occurs as the student writer is composing text. Even spell check programs underscore questionable text, an intervention which might interrupt the flow of thought while writing online yet regularly prompts the writer to see surface errors. Errors (or structures construed as errors) identified automatically at the point of utterance affect the writer's consciousness in ways yet to be critically examined.
These style and delivery features of word processing software seem to subtly raise the writer's consciousness about appearance of the end product as the document is being generated; the effects of such interventions in terms of deflecting attention from critical thinking about a topic or altering a train of consciousness while the writer is thinking and writing needs to be evaluated. With instantaneous spell check and grammar attributes integrated in some word processing software, writers' composing processes are altered with revision being attended to as they might still be thinking creatively and critically about ideas. The writer's flow of thought might be interrupted by instantaneous attention to surface errors. This kind of automated feedback may represent an intrusion upon some writers' processes, causing a tension between writing viewed as an expression of thought in a syntac-tically, pragmatically, phonetically correct utterance as opposed to writing as meaning-making that invites the writer to revise for global and surface feature errors at another time. In short, these design features of the computer work toward eliciting more surface-correct and visually appealing documents, blending the production aspects of writing with notions of composing and revising. The effects of these attributes need to be examined for the composing processes of different kinds of writers-more professional communication specialists, professional writers, and students as learners at all levels of performance.
Conclusion
Technologies have opened a new frontier for written expression. With this new freedom and potential for egalitarianism, control and authority over production processes can no longer marginalize voices and print only the preferred writers. However, access for those without expensive technologies continues to disenfranchise a culture's ability to have a voice.
Technology allures writers to be heard. The ease of producing documents presents possibilities for potential chaos and overload of cognitive processes, thus creating unintended effects such as disempowerment, disengagement, and disenchantment. These problems need to be realized and resolved through educational practices. School communities can begin to resolve some of these inequities by providing opportunities for all to be heard and to share ideas through the technology.
Educators need to plan for careful selection and integration of collaborative technology that supports a theoretical stance about the author's authority, the roles for those who provide feedback, and techniques for negotiating difference in dialogues (Taylor, 1996) . The technological systems and software filtering the dialogues and conversations across all processes in networked writing environments shape written discourse. Software needs to support negotiations across the range of feedback defined by Elbow and Belanoff (1989) and to work toward developing empathy, tolerance, and trust, as well as a range of language skills to negotiate and to understand communication processes, the ethos of individual writers, and different social styles as they craft texts together. Networked environments for writing need to include prompts for the everyday writers to develop rhetorical aspects of emerging digitized texts. How students begin to think about their topics, their authorship and ownership of ideas, and the shape of the discourse created or the quality of the written product reflects the effects of the technology as it supports the full range of rhetorical processes.
In order to establish a learning environment that works toward developing students' abilities to communicate ideas on-line and to negotiate across differences, instructors need to develop guidelines for the community to internalize conventions (Bruffee, 1984 (Bruffee, , 1986 Selber, 1994; Trimbur, 1989) . Educators need to understand what available software supports models of writing synchronously and asynchronously, and how a theory about writing becomes more visible through the design of any technology. Through the digitized word in networked environments, writers can move beyond local communities, and through access systems of internetworked writing environments, writers can collaborate with group members at a distance. This digitized text is fluid, representing its culture moving through transition from the dominance of the bound text with its system of production and its linear (beginning, middle, and end) organizational structures to that of a new order. As it evolves, this new architecture for the digitized word in cyberspaces has begun to reshape our understanding of human consciousness (Moulthrop, 1991; Smith, 1991) .
Consciousness is revealed in products that depict creativity and thinking processes. One such evidence of consciousness would be written text that reveals human thinking processes. Vygotsky (1978) believed that intellectual development could not be understood without reference to the social and cultural context. He proposed that higher mental processes in individuals have their origin in social processes, and that mental processes can be understood only if we understand the tools and signs that mediate them. Collaboration and negotiation, verbalization processes, and computer technology (as a word processor, networked writing environment, or internetworked writing environment) during the planning, drafting, composing, revising, proofreading, editing, and production stages of the composing process can each be considered a zone of proximal development. In these situated environments, the learner moves outside of the secure known into the more public forum to test ideas in relation to what is known, and to negotiate meaning. The technology for the digitized text creates fluid meaning, representing its culture in transition from the dominance of the single-authored text with its hierarchically ordered system. This new architecture for the digitized word has been making explicit the shift from human consciousness reflecting the interior self to a human consciousness reflecting self in relation to others.
